Interviews with stakeholders can be a useful method for identifying user needs and establishing requirements. However, interviews are also problematic. They are time consuming and may result in insufficient, irrelevant or invalid data. Our goal is to re-examine the methodology of interview design, to determine how various contextual factors affect the success of interviews in requirements engineering. We present a case study of a Web conferencing system used by a support group for spousal caregivers of people with dementia. Two sets of interviews were conducted to identify requirements for a new version of the system. Both sets of interviews had the same information elicitation goals, but each used different interview tactics. A comparison of the participants' responses to each format offers insights into the relationship between the interview context and the relative success of each interview technique for eliciting the desired information. As a result of what we learned, we propose a framework to help analysts design interviews and chose tactics based on the context of the elicitation process. We call this the contextual risk analysis framework.
Introduction
In requirements engineering (RE), analysts gather data in order to learn about the users' needs, abilities, goals, and system requirements. Direct interviews are a common method of eliciting requirements [1, 16, 31] . However, interviews are notoriously problematic, and may yield insufficient, irrelevant, and/or erroneous data. The interview settings can create biases, communication problems, and social issues. Today's increasing range of system users and environments adds challenges such as dynamic and complex requirements.
The importance of context has been recognized in a number of requirements elicitation techniques, most notably, ethnography [17, 32, 34] and contextual inquiry [4] . In this paper, context refers to the conditions that surround an element that determine how that element is interpreted. This includes the physical elements of the system and the environment. System context refers to any factors around an interactive system that contribute to the way the system is used. In addition to elements of the system and the environment, this can include the stakeholders' abilities and goals, as well as social factors. Socially-based systems involve especially challenging contexts. For example, health care systems often have intricate system contexts because they handle a substantial amount of personal data. This can lead to many unforeseen design challenges.
In this paper, we describe our work on the requirements elicitation process for a system with a particularly demanding social context. Caring For Others (CFO) is a web-based support tool for caregivers of people with dementia [3] . The system provides information, training, and access to videoconference support groups. Before we joined the CFO project, the original CFO researchers interviewed users in order to evaluate the system. Unfortunately, the resulting interview data was not sufficient for understanding the users' requirements. Various factors in the interview setting affected the validity of the responses, and meant that much of the data was irrelevant for our purposes.
We set out to design an interview format that elicits more productive responses. An effective interview is one that can collect sufficient, relevant and appropriate data, so that requirements can be produced [27] . We also wanted to minimize the risk that problems in the interview setting would lead to erroneous data.
We begin the paper with an introduction to the CFO system and the evaluation techniques conducted for it. We then discuss interviews, the common problems associated with them, and some proposed solutions in the field. We introduce a risk analysis approach to interview design, and show how we applied it to the CFO project. We conducted a qualitative analysis on the results of our interviews and compare the results to the original evaluation. We outline the significant differences, and show how the second method helped elicit new requirements for the CFO system. Based on these findings we propose a framework to help analysts choose interview tactics and design their interview.
The CFO Project
Caring For Others (CFO) is a support tool for seniors who care for their spouses with dementia. The tool was developed in 2003 at the Baycrest Centre for Geriatric Care, headed by Dr. Elsa Marziali, Schipper Chair in Gerontological Social Work. The research team, with backgrounds in gerontology and social work, administered the initial design and development for CFO. All research discussed in this paper was conducted with guidance from the research team, ethical approval from Baycrest, and informed consent from participants.
CFO is a web-based portal for access to information, training, and videoconference support groups. Once logged on, participants can access private videoconference groups, resources on dementia and caregiving, or chat and email with other group members. Figure 1 shows a screen capture of the CFO home page.
Figure 1: The CFO Homepage
Support of this nature has a wide range of benefits. The system helps participants communicate with other caregivers in similar circumstances. It also facilitates communication with professional health care providers, family, and friends. The enhanced communication can help reduce the stress and burden of caregiving. The CFO system requires fewer resources than face-to-face support groups. In addition, Internet support can be made available to people regardless of their location and without having to leave the person with dementia.
This project has various psychosocial requirements. The researchers wanted the system:
• To meet participants' expectations of a support group;
• To help participants cope with feelings;
• To help participants learn to manage caregiving tasks;
• To familiarize participants with computers. We next discuss how the CFO researchers evaluated these requirements and learned about the CFO usage.
The CFO Evaluations and Assessment
The original CFO researchers conducted an interview to study the effects of using the system after six months of website access. Participants logged on to the system at least once a week and at most on a daily basis. Twentyeight users participated in these original interviews. The researchers had three particular goals for the interview: 1. To determine whether the user's requirements had been met;
2. To evaluate the benefits of using the system; 3. To gather requirements for system enhancements.
The interview included open-ended and closed-ended questions that were designed to meet these goals.
The majority of the interview questions were direct questions that asked users to relate personal experiences. Sample questions include:
• Did you find the website easy to use?
• What did you like most about the website?
• What did you like least about the website?
• Did connecting with other caregivers via the website meet your expectations of how a support group could help you cope with the stress of caregiving? Interview topics included how participants use the system, how the system affects participants, and how participants feel about the system. Results of this interview indicated that the majority of participants found the videoconference support group to be extremely valuable.
However, the data gave little insight into how the system could be improved. For example, when asked if they found the website easy to use, 100% of the respondents said 'yes'. When asked what they liked least about the website, participants complained about a specific technical problem that was eventually resolved. Many said that there was "nothing to complain about at all". In some cases respondents left questions unanswered because they couldn't recall specific experiences.
We wanted to create a more effective interview process with sufficient, relevant data for understanding the user needs and system requirements. In the next section, we discuss interviews and the common methodologies proposed in the RE and system design fields.
Interviews
Interviews for RE generally involve asking stakeholders questions about the current system that they use or the system to be developed. The most common type of interview is face-to-face. Questionnaires, focus groups, telephone, and Internet interviews are common variants. The interviews can be structured, semistructured, or unstructured. Interviews have the potential to elicit a large amount of information. They are valuable for gaining a global understanding of the stakeholders' behaviours and environments [29, 37] , including tasks, system interactions, and personal feelings. They also help to effectively elicit habitual practices and social factors [1] .
In structured interviews, interviewers ask a set of predefined questions. In contrast, semi-structured interviews can be delivered in an exploratory and dynamic manner. When an interviewer varies his or her techniques this is known as employing tactics [12] . For example, an interviewer can change question formats or include narratives, scenarios, or role-playing. Other tactics common in social sciences include free listening, card sorts, triad tests and paired comparisons [28] . Such tactics provide analysts and participants with more means of communicating socio-technical issues [24] . In unstructured interviews, there is no pre-defined agenda, and interviewers may explore a range of issues with stakeholders.
Throughout this paper, we use the term interview to refer to elicitation processes based primarily on asking questions, even when other elicitation tactics are included in the process.
Problems with Interviews
Several factors in the interview setting are difficult to control and lead to problematic data. For example, many interview formats assume that the participant has explicit knowledge of their needs in a system. This is especially difficult when the system does not exist or when the system depends greatly on social and political issues [1] .
Participants are subject to the limitations of their own memory and communication abilities. Studies in cognitive science show that memories can be lost, distorted or blocked [21, 30] . Tacit knowledge may be hard to articulate, leading to the say-do problem, where people are unable to describe what they do [15] . For example, the act of tying shoelaces is easier than verbally describing how to tie shoelaces. Other issues arise from communication problems such as domain terminology, shared meaning, ambiguity, or biases [6, 15, 31] . For example, an analyst may use language in an interview that is unclear or misleading to the stakeholder, and vice versa.
Social factors such as status, gender, and environment may also lead to problematic data [15] . For example, a system may involve personal or private contexts of use, and participants may not feel comfortable relating personal feelings or experiences.
Theories from cognitive science can also explain how participants' responses may be inaccurate. Cognitive biases refer to distortions in the way people see reality [14] . For example, in-group bias occurs when people give preferential treatment to members of their groups [35] . This preferential treatment may lead to biased responses from participants. Another example is the framing effect [36] . When two decision questions are framed in alternative ways, they can lead to systematically different choices by respondents. In some cases this occurs because people tend to choose risk aversion options for gains and risk seeking options for losses. As a result of the framing effect, people violate principles of rational decision making, and will not always choose the rationally optimal choice.
To cope with the problems that arise from these communication factors, cognitive factors, and social factors, researchers offer various guidelines, techniques, and methodologies.
Previous Work: Enhancing Elicitation
What can analysts do in order to enhance the interview design and the elicitation process? Interviewers often share their expertise by offering basic guidelines. In order to conduct an effective interview, interviewers should be open-minded, unbiased, and ask meaningful questions [31] . Other sources suggest strategies for effective communication such as creating a point of reference and shared meaning [26] , or offer a toolbox with sample questions and techniques [13] .
Strategies and heuristics are often acquired through experience [16, 20] . In a recent study, Hickey and Davis examined how experts select elicitation techniques [16] . According to this study, experts select techniques as a result of both the information they are trying to find and the conditions necessary to conduct the technique. However, Hickey and Davis conclude that more research is needed to understand the relationship between different system contexts and technique selection. They suggest that further research can consider which techniques may be optimal under a set of conditions.
Many of the problems with interviews are related to language and communication. Some tactics avoid this problem by shifting the focus from oral responses to physical activities. These methodologies have helped analysts understand users' needs as a result of what they do, rather than what they say [5] . Techniques such as ethnography [17, 32, 34] , contextual inquiry [4] , and usability studies look at activities as they occur in their natural environment. For example, in the protocol analysis technique, analysts observe users as they conduct a task and describe aloud what they are thinking.
Contextual inquiry (CI) is an elicitation process that develops an explicit understanding of users' needs, desires, and work models. In CI, interviewers elicit customer needs in their environment or workplace. Beyer and Holtzblatt [4] identify several goals that distinguish this approach from other interviewing strategies. In CI, analysts make observations within the customer's context, discuss the observations as they happen, and determine the implications for the design. They should also focus the interview towards meaningful, unbiased data.
Beyer and Holtzblatt [4] also provide additional guidelines that help analysts decide how to set up the interview. For example, an interview can be an effective elicitation technique in normal workplace scenarios. However, when the work requires a large amount of focus from the participant it's better to videotape the event and view it in more detail later in a retrospective interview session. These guidelines provide more insight into the relationship between the system context and the technique selection. They suggest that elicitation techniques should be selected based on activity factors such as the duration, the frequency, and the attention required.
Other research provides a further analysis of the interview design itself. In [38] , Wood suggests selecting tactics based on the type of information that the analyst is trying to find. For example, different types of questions are appropriate for (I) identifying objects, (II) discovering relationships between objects, and (III) learning about the customer's process knowledge. As an example, in order to identify a work place object, Wood suggests eight different question formats (table 1) . In addition to these question formation tactics, Wood suggests that scenario development is also important for eliciting detailed descriptions [38] . Scenarios [7, 8] are commonly used in user-centered design, most often to describe activities or conceptual models. This is mostly done within the design and development groups, however researchers have also used them in participatory activities to generate requirements [8] .
Question Tactic Example
Personas [9] are another form of narrative that are engaging and help provide information about the users. Unlike scenarios, which focus on activities, personas focus on fictional characters. Analysts often use data from interviews in order to generate personas. Yet little research examines the use of personas as a tactic to elicit data during interviews.
In many other domains, researchers acknowledge that some tactics are more effective than others in certain contexts. Social scientists [12] discuss how techniques vary with the group being interviewed. For example, interviewing children [11] requires a different approach than interviewing widows [23] . Unfortunately, the researchers do not provide specific details on these different approaches.
The literature shows how analysts may enhance the elicitation process by altering their tactics. This includes employing techniques from CI, altering question formation, or using scenarios and personas. Is there a way to select elicitation tactics such as these while minimizing the problems within the interview process? In order to investigate this question we conducted a case study with the CFO participants. First we explore the special nature of the context of the CFO system. Based on this, we designed an interview protocol that employs specific tactics. The process that led us to the design of the interview is discussed next.
Contextual Risk Analysis for Interviews
There are many contextual factors in the CFO system that can affect the needs and requirements of the system. The same factors can also affect the information gathering process. Our first goal is to understand how the CFO context might affect the interview process. Therefore, we begin with a detailed description of the system context.
System Context of CFO
The context of the CFO system is unlike many of the traditional environments that are researched in system design. The research environments in this and related domains have "traditionally focused on tools and techniques to be used on adult users involved in large scale, office based systems development. The research has rarely focused on educational, entertainment, innovative and personal applications" [24] . The CFO system provides an interesting research environment because it allows us to study a wide range of contexts. It is becoming increasingly important to study conditions such as users with special needs or social biases because of the growing amount of conditions in new systems.
The primary stakeholders of CFO are individuals who care for their spouses with dementia. Dementia is a progressive brain disease causing a decline in cognitive abilities. The most common form of dementia is Alzheimer's disease. Common symptoms of dementia [2, 18, 19] are listed in table 2. For further information on dementia see [22] . The loss of thinking skills, including memory loss, can disrupt an individual's ability to perform everyday tasks. As these capabilities degenerate, so does the individual's independence. The person will rely on others to help compensate for their diminishing capabilities.
The caregiver, who is often a family member such as an elderly spouse, becomes very much affected by the responsibilities of caregiving. Studies show that caregivers often neglect their own health and wellbeing as a result of the stress of caregiving [10] . Many older individuals are socially isolated due to a shrinking network of family and friends [25] . Many caregivers also cannot leave their ill spouses unattended [3] . Support networks are invaluable for providing communication, compassion, advice, and consolation. The nature of the support is an essential element of the CFO context.
The current system design is also an important factor of the system context. The majority of the spousal caregivers are over the age of sixty, and inexperienced computer users. As a result, the system accounts for various factors such as failing eyesight, decreasing muscle coordination, difficulty remembering recently learned concepts, and an overall decrease in the rate of learning. The system also accounts for a range of user abilities. These factors are addressed in the CFO project through hardware enhancements, interface design choices, and specialized training sessions. Figure 2 shows one example of how the system design accounts for failing eyesight.
Figure 2: CFO and the Needs of Older Adults
After reviewing the results of the first interview, we became aware of several risks in the system context. These risks are factors that may impede both the design of the system and the design of our elicitation techniques. They include:
• Personal and Social Factors: The interview will need to minimize pressures and biases faced by participants • Information and Communication: The interview language will need to support open and effective communication with elderly caregivers • Cognitive Factors: The interview will need to be sensitive to issues such as cognitive biases, as well as age-related issues such as memory, computer use, and computer experience The following section describes how we designed our interview process after taking these contextual risk factors into consideration.
Study Design
In this exploratory case study we compare two interview processes designed with different methodologies. The researchers designed the first interview based on the information that they were trying to find, i.e. the three interview goals discussed in section 2.1. The second interview was designed in order to both (a) meet the interview goals (section 2.1) and (b) reduce the risks involved in the elicitation process. Our hypothesis is that a contextual risk analysis for the interview design will better satisfy the goals of our interview.
The contextual risk analysis for our interview design included:
1. Investigating the CFO system context 2. Identifying the CFO contextual risks 3. Identifying the interview goals 4. Researching various elicitation techniques 5. Selecting techniques to reduce contextual risks The variables in this study are the interview tactics such as the question format, the question framing, or the language. The control variable is the type of information that the question is intending to elicit. We intend to compare questions using different tactics that have similar elicitation intentions. That is, we compare how different questions or tactics that intend to elicit similar data may lead to different responses. In order to measure the differences among different question tactics we will look at the number of themes and categories identified in the data, the range of responses, the depth and quality of the responses, as well as the amount of critical feedback.
We interviewed five CFO users who did not participate in the first follow up interview. It was important that these participants had not taken part in the first interview so that the two sets of responses could be independent. The five participants were exposed to the same version of the system under similar circumstances as the twenty-two participants in the first interview. Although this group was smaller than that in the first interview, the groups both displayed similar variances in conditions such as age, gender, and education levels. Since circumstances prevented us from having the same interviewer conduct the two interviews, we tried to minimize the effects of these differences. The second interviewer met with the research team, studied audio transcripts from the first interview, and attempted to replicate as many factors as possible within the interviewing conditions.
The second interview included various question formats, scenarios, and a protocol analysis. An example of a question format includes hypothetical experience questions (adapted from [38] ). Hypothetical experience questions involve personas or hypothetical characters. Each hypothetical experience describes a person in a specific situation who is considering using the CFO system. The participants were asked to give their advice and describe how joining CFO might affect each person.
The interview also included a protocol analysis. We asked participants to imagine that the interviewer was a new member of CFO and had never used the website before. We then asked them to teach the interviewer how to use the system. In this tactic the think-aloud became a teach-aloud where participants described what they were doing in order to help a new user understand the system.
Following the protocol analysis were case focused questions and guided questions. These questions were related to the participants' experiences using CFO, however they did not require explicit personal information about the participant. These questions were designed to allow users to describe their needs regarding system elements where personal factors did not play a role.
We conducted a qualitative analysis of the interview data and found various themes and categories, described by qualifiers and examples (for information on qualitative analysis for social sciences see [33] ). The results of the qualitative analysis showed that the questions in this interview stimulated thoughtful responses regarding contexts of use. They helped participants reflect on their own experiences in a comfortable and natural context.
Results
When comparing the qualitative analysis results of the first and second interviews, we found many common categories and themes. However, in several cases of the second interview the responses were significantly different. The second interview also identified up to twice as many themes for certain questions. Throughout this section we discuss these differences with respect to the risks we uncovered for this interview design.
Risk 1: Personal and Social Factors
We employed several tactics to minimize any personal or social factors in the interview context. The interview included a protocol analysis, a tactic that looks at what users do as opposed to what they say. In the context of CFO, where participants are generally new computer users, it was important to maintain a natural atmosphere. In this protocol analysis participants were asked to 'teach' the interviewer how to use the system. This takes the pressure away from the test-like nature that may be associated with most think-aloud techniques.
This protocol analysis uncovered new usability issues, mostly related to computer experience and age. In the first interview, 100% replied that the website is easy to use. However, in the second interview during the protocol analysis the majority of the participants (80%) exhibited minor difficulties when using the site. For example, participants clicked on text instead of links or icons. Other common issues involved navigation and typing errors.
Many of the questions in the first interview were personal in nature. They asked how participants cope with upsetting feelings and deal with the loss of their spouse. In the first interview many of the responses are distributed to extremes. Participants described their experiences as 'completely fine' or 'completely terrible'. In the second interview, topics such as coping and loss are discussed in terms of a hypothetical person. Responses to these hypothetical questions appear more distributed and sincere. They described how the system affects someone as opposed to how it affects them. They described general overall feelings about the system. In several cases participants freely related personal experiences that supported their responses. b) What kinds of benefits would you tell Norma that she can expect from using the website? Sample Responses: "I think it was long enough." "It's a very useful tool." "I have no suggestions…I think they did a great job with that website. They made it simple for people like me that could learn it easy and it worked." "To work out some of the computer glitches." "It seemed relatively easy to use once the bugs were ironed out." "It's a good project, if the computer had worked properly." a) "Yes. It's natural for her to resist it at first." "It's possible for someone who's never used the computer to use the website." "With training and experience she'll be more comfortable." b) "Helps in obtaining information." "A useful tool for talking to people, forming relationships, getting their opinions and support." "Become more confident with computers."
Table 3: Sample Responses to Question III
In the first interview, one question asked about the website design and usability (table 3). In the second interview we framed the question in terms of a fictional persona. The hypothetical experience question also aims to elicit how the website is useful and usable, in terms of someone who is afraid of technology. The responses to the question in the first interview were less informative for our interview goals than those in the second. In the first interview the majority of the responses fell into two categories. Participants said there were no problems at all, or they referred to specific 'bugs' or 'glitches' that were resolved right away. In the second interview, the responses address more themes, particularly social issues. They refer to user attitude, computer training, and access to resources. These responses offer additional insight on the value of particular themes and they inspire psychosocial requirements for system enhancements.
Risk 2: Information and Communication
The hypothetical experience questions helped to communicate and establish an initial reference point for the context of the entire system, something that is often missing in discussions and interviews [20] . In the first interview, one question asked what participants liked least about the website (table 4 ). The goal of the interviewers was to learn about some of the system drawbacks and problem areas. In the second interview, we altered the elicitation tactic and established a context for the participants. In order to determine the drawbacks, we compared the system to in-person support groups.
Interview 1: Personal Experience Question

Interview 2: Hypothetical Experience Question
What did you like least about the website?
Scenario: John currently participates in face-to-face group support for caretakers. He can either continue to go to his current support group, or try out the videoconference group.
Question: What would be the benefit of staying in his current support group? Sample Responses: "Well, we had to make appointments to be able to connect with each other and stick to it." "Connection problems with the meeting." "It was all helpful." "I can't remember…" "In the early stages of caregiving, face-to-face contact is more advantageous -body language, facial expressions, eyes…" "Sometimes it's hard to put caregiving on pause to use the computer." "Getting out of the house is good." "The technical issues might get in the way of getting support."
Table 4: Sample Responses
Without context, participants often focused their answers on specific tasks or instances of use, such as the videoconference application. In the second interviews, the responses pertained to the entire system and how it's used. Table 4 , listed below, shows some of the typical responses to these questions.
Establishing reference points also helps to define ambiguous words and create shared meaning. A question in the first interview included the term improving the system (table 5) . To many participants improving meant adding features. In the second interview, the question is framed specifically in reference to system usability. As a result of this, participants addressed a range of usability issues in addition to new features.
Some questions may assume that users have explicit knowledge of their needs in a system. For example, the question in the first interview, "How might they [the researchers] improve the design and ease of the website?" will only elicit meaningful information if the participants can foresee potential changes in the system (table 5) . This can be challenging, especially for novice computer users. In the second interview, the subject is approached in terms of an actual experience, not a comparison of potential elements. Participants can freely discuss what they know as opposed to novel concepts.
Interview 1: Contrast Question
Interview 2: Hypothetical Experience Question How might they improve the design and ease of use of the website? Scenario (from Table 3 ).
Question: Do you think Norma will ever get frustrated or confused when using the website? If yes, what specific parts of the website will make her feel that way? Sample Responses: "I don't think there's anything that should be different." "People should meet in person before the start of the group online." "I would definitely have a forum. The email is good but I don't think you get as much out of it as a forum…where you could post your questions and anybody could answer them." "The kinds of things that are confusing are general computer use issues -mouse, network connections, hardware, etc., not issues specific to the website." "Accessing it and using it could be simpler and quicker. In the conference you can't speak all at once, it's a turntable." "After time it becomes habit."
Table 5: Sample Responses to Question IV
A final question in the interview asked users to reflect on their own experience. Unlike the other hypothetical questions, this question is personal. We asked, "If you could see yourself when you first started caring for your spouse, would you have any advice to give yourself?" This question is a natural language question [38] , exploiting the participants' inherent language and communication abilities. In support groups, participants are familiar with offering advice and understanding. It also elicits participant needs from a previous time without asking them to recall specific events or feelings.
Risk 3: Cognitive Factors
The hypothetical nature of the scenario can help reduce pressures that the participants may feel to please the interviewers. Participants may not want to risk offending the researchers by relating negative comments. In the first interview, participants were asked, "Did the participation in the group help you to manage tasks of caregiving more effectively". Seventy percent of the participants responded positively (10% responded 'perhaps' and 20% responded 'no'). In the second interview, participants were given the following scenario: 
Ellen cares for her husband Bill on a full time basis.
Recently, caring for her husband has been taking up much more of her time than it used to. It's become very challenging to manage all of the caregiving tasks such as organizing meals, medication, household chores, and the various appointments.
They were then asked, "Do you think that joining the video conference group will make a difference in Ellen's ability to manage tasks?" In contrast to the first interview, none of the participants responded positively (60% responded 'perhaps' and 40% responded 'no').
Two other closed ended questions were asked in each interview to compare the two tactics. However there were no significant differences between the two interviews. An interesting note is that the majority of the responses for the other two questions in both interviews were positive. When the participants were responding positively, they may not have felt pressure to bias the answers. However, when the participants wanted to respond negatively, there may have been pressure to lie. This may be consistent with the cognitive biases discussed in section 3.1.
By focusing on a hypothetical person and that person's situation, the participants are not required to relate any personal experiences. Thus participants are not relying on their own memory. In the first interview, participants sometimes could not answer questions because they could not recall specific circumstances. In the second interview, we were able to elicit a larger amount of feedback.
Contextual Risk Analysis Framework
This case study investigates the effect of scenarios describing the system context, question types, and techniques for framing users' answers on the type of requirements information acquired. For example, we found that hypothetical experience questions are an effective way to avoid many of the risks associated with information and communication factors. As a result of the additional themes in the data, we found previously hidden requirements such as the need to support a CFO community, support communication conventions in the videoconferencing feature, support continuous and dynamic training and resources, and resolve various usability issues. These requirements will be addressed in upcoming CFO versions that will include enhancements to meet these requirements.
In previous work on elicitation techniques, researchers suggested creating a tool that uses expert knowledge to map contexts into the set of appropriate elicitation techniques [16] . Unlike much of previous research on elicitation technique selection, the driving force behind tactic selection here focuses on the risks in the system context. We can begin creating this tool by mapping the contextual risks against our tested elicitation techniques from the second interview. In table 6 we list our findings related to the contextual risks for the CFO system.
Contextual Risks
Tactics Used Affects
Protocol Analysis
Overcome say/do problem
Personal & Social Factors
Hypothetical Experience Question
Not required to relate personal experiences Less pressure to please interviewer Hypothetical Experience Question
Establishes context Information & Communication Factors
Natural Language Question
Exploits communication abilities
Cognitive Factors
Hypothetical Experience Question
Not required to recall specific events Can manipulate question framing The relationship table represents a seed for a framework that can grow to account for other tactics and contextual risks as more research is conducted. We also consider the drawbacks or tradeoffs of using specific tactics. For example, although hypothetical experience questions put the participant out of the focus, they may lead to alternative framing effects or biases. They may also elicit generalized responses and fewer personal experiences. These generalizations may not cover unusual use cases. This can be problematic if analysts wish to elicit every potential use case, or if they want to report the actual effects of the system. This is less problematic if the goal of the interviews is to gather general information about the current system, the users, and the contexts of use. We also found that participants often generalize based on their personal feelings and experiences.
Another tradeoff involves the effort and duration of conducting different tactics. Experts often select elicitation techniques based on the necessary conditions because the conditions can involve limited resources [16] . As a result of our research we've found that this can be problematic for several reasons. The technique that meets the necessary conditions may not be the most effective elicitation technique. In addition, many techniques require surprisingly different resources. For example, we found that the hypothetical experience questions take a little longer to create and pose to the participant, yet the responses tended to be significantly shorter because they involved fewer personal accounts.
We are aware that this process involves a thorough understanding of both the system context and the tradeoffs involved in the selection of tactics. This research also explores a specific context and a small sample size. However, we believe that it shows how we need to have a better understanding about the relationship between contextual framing and requirements elicitation design.
Future Work
In future work, we hope to explore other interview tactics and system contexts. Methodologies such as phenomenology, grounded theory, or ethnomethodology [15] may offer significant insight. In addition to these interviewing tactics, we hope to explore elicitation tactics such as team building and role-playing.
System contexts with atypical stakeholders and environments require further study as well. For example, when interviewing in a critical safety context, how will different question formats affect the quality of the data? Further examples include contexts with dense amounts of data, contexts with culturally significant issues, or contexts with individuals with special needs.
We hope to conduct further research, such as a survey of contextual risk analyses, in order to verify and develop our hypothesis. Perhaps additional analyses other than those based on risks will be beneficial for the elicitation process in different ways. In addition, we hope to learn more about how the contextual risk analysis will affect the rest of the RE process as well as the system design.
In previous work there is little guidance offered on elicitation technique selection in relationship to the system context. With this framework, analysts in challenging design environments can consult the framework to determine which techniques are optimal under a set of conditions. For example, in the future, the framework may include a more thorough description of tactics used to elicit data from users who have difficulty communicating their needs. An analyst who is designing a novel application for users with Autism can consult the framework for useful elicitation tactics.
Conclusions
In this paper we present a case study that shows how contextual risks can affect the elicitation process. We identified three areas of contextual risk that can lead to omissions or errors in data collected through interviews: personal and social factors; information & communication factors; and cognitive factors. When we took these contextual factors into account in our interview design, we found that we elicited more sufficient, relevant and valid data. By addressing the first risk, we isolated relevant issues in the protocol analysis. We also found that the responses were more informative for our elicitation goals. By addressing the second risk, we found that the participants focused on valuable elements such as the entire system and how it is used. The scenarios resulted in a larger amount of feedback. In response to the third risk, the hypothetical question tactic that may have helped avoid cognitive biases.
The research in this paper explores interview design, a process that is often neglected, or explained by heuristics and expertise. The tendency is to select elicitation techniques based on the kind of information one is trying to find, or the situational characteristics. Yet there is little guidance on how different techniques and situational characteristics affect the interview data. This paper has contributed some extensions to the existing methodology of requirements elicitation [4, 13] and tentatively demonstrated how different techniques elicit different types of information.
In response to our findings we proposed a framework for designing interviews that is based on contextual risks. The contextual risk analysis framework offers insight into this relationship and acts as a tool for future analysts to select optimal tactics. Historically, research design decisions have been made based on personal judgment in an opportunistic manner. Investigations such as these in this case study can help analysts make more informed decisions in their interview design and lead to enhanced data to support the RE and design process.
